Protein profiles of Chinese white wax scale, Ericerus pela, at the male pupal stage by high-throughput proteomics.
The Chinese white wax scale insect (Ericerus pela) is sexually dimorphic with holometabolous males and hemimetabolous females. Holometabolous insects were assumed to originate from hemimetabolous ancestors. Therefore, the male pupal stage is a major innovation compared with hemimetabolous female insects. Here, the protein profiles of the male pupae were obtained by high-throughput proteomics and analyzed using bioinformatics methods. A total of 1,437 peptides were identified and assigned to 677 protein groups. Most of the proteins had molecular weights below 40 kDa and isoelectric points from 4 to 7. Gene Ontology terms were assigned to 331 proteins, including metabolic process, developmental process, and cellular process. Kyoto Encyclopedia of Genes and Genomes annotations identified 142 pathways and most proteins were assigned to metabolism events. Pathways involved in cell growth and death, signal transduction, folding, and sorting and degradation were also identified. Six proteins that had undergone positive selection were classified into four groups, protein biosynthesis, protein degeneration, signal transduction, and detoxification. Many of the high-abundance proteins were enzymes involved in carbohydrate, lipid, and amino acid metabolism; signal transduction; degradation; and immunization, which indicated that metabolism, disruption, and development occurred intensely at the pupal stage. These processes are closely related to the physiological status of pupae. The results also suggested that these related proteins may be fundamental factors in the formation of pupae. This study describes pupal characterization at the molecular level and provides a basis for further physiological studies.